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7 . . 

[^di^^i mm 
i^Mm . mm 
Esseis] 0003 

[JHMUXU 2002.11.11 
[^*|| Hf5j^#|] ■ ... H0.1F 1/04 

[I*3£J S^SS] Coating composition and, method for manufacturing high 

silicon grain-oriented electrical steel sheet with 
superior core loss property using thereof 

E9S1 ^^SIAF 3r^3 

[i^2"2E] 1-1998-004076-5 

e^si i*=m 

[CH£|eJ3H] 9-1998-000281-5 

1999-047186-5 

[CH£iei3HJ 9-1999-000487-4 
[5#^|gje^eim] 2000-032383-6 

S^S^Il CHOI.Kyu Seung 
[^Sie^SlS] 520108-1XXXXXXX 
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790-785 
[^3] KR 

[£SS| WOO, Jong Soo 

[^eje^ei^i 551003-ixxxxxxx 

790-785 
1^=11 KR 

9^a^l] KIM.Jae Kwan 
[^EJe^ffls] 580616-1XXXXXXX 

790-785 ' 

[^] KR 

1^1 XII m^\m X||42£°l ^§011 S|6}(>|>|£f 30J MSULICh 

□ B|oj £§l (oi) 

maiej s^eh (en 

PI^SSIS] 20 3 29,000 SI 

[J^MSISJ 0 3 OS! 

0 2 0 SI 

[£JAh§^^] 0 » OS! 

29,000 SI 

[§ VAH^] LQ^AH • SAi|AH(£S)_1S 

22-2 




1020020069648 



^-gr, MgO lOO^Jf; * ^-71 MgO ^7}^^S. Fe-Si7j] i^-g- 

D a v 0.5-85^^;^ i^V<^ 2^5]^, A>7l Fe-Si7^1 ^-gr^ ■ zt <$5.7\ 
-25mesh°lJl Si# 25~70^% ^-frSfcn. ^SLS. Z}^ ^Jfl-^-g- 

^7)7J-^-, ^-^£^1, Fe-Si, ^fl-^fl 
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5? °1» °l-g-3r zl^^ « 0 v%>^ ^7l^ ^S« 0 >^ 
{Coating compos i t i on and , method for manufacturing high silicon grain- 
oriented electrical steel sheet with superior core loss property using 
thereof} 

^*\}if± gig] 

^^7l^o]^ 3 % Si^-g-* ^-B-tr 3* ^<L$. sf^ « 0 v^ 7 > 
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*|--*K t ^: ^>7H^-i- 7}X]JL XI££S °1 ^-gr o]-g-SH ^^1, #^7l, 

^7> Jl^^ Af 7>7] . f^^lH tfl'^- ^7> #tfl . 

tb^, Fe-Si^4H fl-if-fM ^7>^s. ol^^ ; ^sfl j 

. 6.5%Si#£- ^-g-^s)-^ flK^e} ^^^HS 471^ jf^o] ^i^Eflofl 

£ #o]jl J^^g. 4£ S 7 >^^>4. 

ZLflc-fl Fe-Si^H fl-4i^^ol #7}^^- . fl-^j&cq <£a]#£- ^3*1 ^ 
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56-3625^^ #1- SE^r ol-g,^ jifl-^yj-oj ^^.igoj 0137, <U ^-7fli 

17128131^ Jlfl-^^ ^ji sq«-ofl ^^7^ o^o. ^-Eflofl^ #<gerKr 

ELsflJEL^^l <£3^ oiotj o le ^ 7l^#^ o>3j^l tf-g-^sq*]^ ^^jt 01 

ulfl"^ «^A>^0] .7^4" 3%^- ^-^^^^ SiCl 4 7}^«- ol-g- 

^#-g- Tfl^S-}^ 7)^3.*), o] 7)<t£r ^^-7]l4i 62-227078 ^ ^ USP 3423253-^ 

3%Si# Tflf-ofl Hlefl ^5tifl o|^-o) JL7 y^ ^j-n|) 7 > -£ 7 }:s]§H 
-f.-r^r ^}7l^^^ ^ul. '5a.fe ^l#<a^£ 1:^>J1 cfl^ 5? ^-g-3H| o^^-Sr 

^*ti ^°fl ^fsli 5£^r #7l#^M3- ^ H^r^ afl^g- 6.5% ff^^ 
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y o v ^i^^ ^va^* fS>|-§-^ ^^l-g-^^l ^Itt 

^SHl ^tb -f^tV ^>7l^# y o V ^^7l7j-^ ^^JI*} ^ ^Ef X| £7} 

yC>7l-^A. j7-7^ #7]#:g ^ig-ig^ v^^g- ZL S-^^k tt 1 ^. 

^71 ^^7l. $m> 

MgO ^ 100f^-^; * ^-71 MgO -g-^l^-^ Fe-Si^l 0.5-85^ 
s^slzi, 

^-7] Fe-Si 7]) ^^-1^ ZL <yjE7} -25mesh^)Jl Si^r 25~70^% f-ft-^-JI 
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<15> #7] i.^-g-^ ^ -^o] n>^^. gi&3EJE*fl* ^e-|^^-Efl 



<16> °1*>, ^*M=h 

^ °H , ■. tfl ^ °fl *i ^]7>^ ^ ?i^-<g ^ ^a>^] o] . 

ZL^C-fl go) t ^7l>J-ifttfl. , '^4l^o] ^7}^K=~4 7>2J), 'ji^.. 

^>7l.ol^ol ^sj-JL ^tfl^^-Pl ^7>^-O.SA-l *j. 7 ]aj S-^-g- 

7>^*V ^^^^^ ^7]^-^ *fl2^" ^ SU^r 7>^tb ^7fl Si^££- 
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<i8>. 7>^-t> ^ 0 l*^-*.#3-S! 

7>7l^ Jf-^o] wj-^ ^7l^o) ^.3^ 

^* W ^^Al , ^VJ:-g.2}-( s t i eking) a o v *l*}7] ^Sfl !:7>3£)*>7ti # 

% S^ofl SL^tt ^cHH, MgO^'lN] ^ 

HtflS A>-g-^^s; 7>7l^ S-^o) o}^ ^ Hfli W ^7)7^^- THlS^- 
4 s 5fe ^H^. 



<20> ^ ^Jff- -^51^11- ^30.3. 

<2i> Si^^Mr ^ 950 °Co)^^ 2L^r ^-g-^ 7]^HH Fe^-^r^ ^ 
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ojtf. rcfB}-^ Si ^7l^o] ^#A]^ Jl^A-] i^>^, 

Fe^f Si 51 #.Jr alJSs}^ Si ^ 4^£7> Fe^l S^HfE. 

wl^fl 1000-1200 TC ^riE^olH 7^ 2afl^£ ^HM^^ 
H^iM^HCKirkendall Effect)^ ^MS^tA £H , o]o\) ^ 3) 

^^1^ l-g-^^o] ^^-o. a>o.«. ^ofl Fe si 2) FeSi , Fe 5 Si 3 ^ Fe 3 Si 

^ ^Si7>^l ^^5]^ ti)--g-*L ^igofl ^flf-ofl a)-E)- T^l^lp^ <gsj- 

*l7]fe IL<?1 Ai?. ^-§-5h7ll Si^ V ^-gv ^fl-^lS A>-g-^- ^-f , 

^ H S^^^-O) ZLfl-i « 0 >^ ^7l^^| 

Fecfltil Si^l sHHr^l 7l<y^§- m^sI-jl ^}<£f>}±r ^ 

°14. 

^, 7fW*t Fe<>ll cfl*>^ Si^l ^bg- ^>tfl^ o.^. ^af|^- ^ ^ 
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cfA] ^$>^, -g- s^o] ^M-g-M Fe4 Si 7} ^€ 

W-S: 7^ Si^7>7> Fe^s]- *l«-5]^r S^M 7> 

^K£^ i^g^ ' °^Sl4 2:^* #3^' *1H€ Fe-Si^] ^1^*>J1, 

t .^fti- ' ^7]^ *ns^piH ^^-^4 Mgo^-^ 

FeSi 2 , FeSi, Fe 5 Si 3 Fe 3 Si ^tfl'sj Fe-Si7fl ^#<H ^3Khg- :< 

4#^.#.^ 7l^^S ' ■■' 

. ^oJH Fe-S 17-11 -g-^ Fe-g-^4 Si#^i #Jr ^ ^d} £ 

iM- ±^ -ri2} ^^^1 £tj-7>i«HH 1000- 1200 . £r£o)H 5~ioa1^J- 

ZL»1^7> 7>W ^o|cf. ojnfl Fe ^-^4 Si^-^ afl^^l ^^-^ sj- 

^-#^^1 ^^N, 50%Si+50%Fe^ls1 ^-f FeSi 2 ^ sW§-°l ^^5) 

34%Si+66%Fe^HlTr FeSi^ J^^o] ; 25%Si+75%Fe^Hl^- Fe 5 Si 3 ^ 

14%Si+86%Fe*Hfe- Fe 3 Si^ 3^1-5. ^*fl*}?ll ZL5]i4 -*J*H ^ ^ ofl ^ 
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^^bHI 4^ ^»U^ ^fl£H Si^- ^ ^1, Fe^ Si^ 

o] ^ofl ^ ^aV-g-A} Si^t4 Fe^-to] ^#s]^ 1^ o.SfEl #3-^*}- 

Fe7> SHt^ ^-Efl^l FeSi 2 S^HM^-' FeSis^#o| ^^>ji zl 

vfl^l $S>i7\ ^flUjRr ^-Efl7> zi '^S-flfe . tfl^-^- Fe- 

SiTfl . ^fl*>7(| €4. 

^ ^^Htt o].^7fl <£<H^ Fe-Si7^1 ^^-^o)] ^ Si^^r ^-g- 25-70^ 

a|s^t ^ =L^M Si^-^o] 70%».^^ ^ '■§■<>] FeSi 2 ^ 

^ ^SHM ^^-g-S- ^rSi^-g-°l ^£^1 ^#5}^ a] 

. ^-7]^- ^o} >)1^ Fe-Si^i ^£ 

o]» ol-g-^ ^X^ofl .S^-^-ol ^^^-oflA-1 7>^> ^^l^olcf. ZL5i 

31 ^^f^l^l Fe-Si74l ^-£7> 7>^^ ^Hl^o) ^MH<>] ja^^A] 

£^<^ 0 1 -f^fl^JL ^wV-§-Al^ S.^^ &£{^*\}x)5. -B-&)*>cf. 

ZLE-]^ ^-71 4i^«V^-ol Fe-Si7fl ^L^r^lTi y>-g-^Ai Cj-i Aj-Jr 
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<30> ^ ^^Htt °1# JIS^H ^-7]^- Fe-Si^l 'd-S^ 

^£7} Fe-Si7fl di^lM- S^ofl JE3L?Vo_^ ^fle}- 

-25mesh^. ^*>^ ?H JSLtf a>^s>i^-. 
<3i> . ^SL^fe a o v 7 }<4 ^-o] n>^^ Fe-Si^l dt^lM- 

-^-eMltl MgOifr^^l -?r^M S^^cf. ^43.03,, ig-^o) 
^^•^ *fl 3 ^ £<?i MgO lOO.f^-M , #7l Fe-Si?)l ^^-^ 0.5-85^^^-1- 
^fHH S^C]-. o].pfl ; zi, i^S:'^ ^7\^o] 0.59H ^ff-^.ol 7p*| & 

7i*4. Vt^ 3^1, ' SEt!: 85%!- ^4-^ MgO^ o] ^m}*] o] 

^71- 0^07, ^7fl jfJfl^ ^T?^ ^7> o]B\P r ] W>*eWW ^Cf. 

<33> #7l ^t£l^lt °l-g-t!- -g- "^S] Jlfl-i ^7l#^ *|| 
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. «V4 ^°1 , £ .^^r #$&*Jl2i, m7}%&* <I<3^ 
^ 5 ^v)]2i$ ,. 2^M^# 'flit JI-£:4i-§- ( ^ ^ 

^14^ ^"-R-^ol 2.99HdH1a^ ^Jf^o] uj-mi^l j7 t 3.3*1- i^} 

^ #*1 ^Tj^^oj ^ ^m}*]7) nfl^.ol4. it} W>^*M1^, 

7} ^-ej-H.:;- C: 0.045-0.062%, Si : 2.9-3.3%, Mn: 0.08-0.16%, Al'r 

0.022-0.032%, ^ N: 0.006- 0.008%, 1 ^ f7}slt> ^ 

^ 1150 r ~i2oo r 21 «^?hh : '^7>^-*>ji., ojo^ ^^sh 2.0-2.3^^11^ 

^^^A^. ^#^)<?] 0.20-0. 30^*11 5 S^^, 0.20mm*l]^ ^g-f 232)2] <i 

^^^5 ^^MI^Ml 2^^. °]^, <£2.iJ°}7}^7}. £_^-Q 
£- ^ ^^-^ #^^71*1-31 840~890°C-^-e^lAi ^1 ig-E}. ^ ^S|-^Ell- ^ 
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#°1^r e^-i- S}JEL5. €^H3°1 -f^t!: ^7l7^ ^)]2oi| ^4 -^sl^Tll 
<38 > ^^l^o.S., ^-71 Mg(H Fe-Si7fl i^^-^ Sr^S.S.JlM 

ojnfl, : zt ^.SrgrJEl- 200~700°C5. 'b^W;.. ■■' 

<40> ^/ ^ ^^tt 50%oHl-^ ^i^7l*Hl^i 1200 °C^1 

JL, 7ll^S->^ lOOfl.^-S-^ 7HH 1200°C^^ 20^1^-01^- ^ . ^*Rr 

A o v ^ "r- SXA. =LZ\3- °M ^-71 700°C~1200 
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-'Mr* 7}7l3^3 ^o]rf. zl ei c-fl >]&|t!: ^Ji^^Rr 

^•1 2^H^^o] 1100 °C £r5.^r#o| ^ 

olH^ Fe-Si^l JE3£^Hl Js]* Si . 3K>«h§-8- #7) 7>^o] sp^sj^ 1100°C^ °)^- 
°\) 3£SL7} U^til, ^s^H ^-^7l7>^^ 

^^7>^till- ^o]^ oj-g-^Tg iMS^l ^ ^^-^ 

<42> ^, Jl^r^^^^. 1100 °C .^1^1 ^^^MH^ ZLe}-^ B}-^ X\^3£\. 

*}°\] 2*M^^; ^*Kn, <W 1100 °C -1200 M ^^Zt 3l 1200°C^ 

<43> ^-71 i^SI^ ##0} S^^] D]«}-§- alM^ ^4°fl 
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<44> o)fs\ rt ^}c^ £ ^.4 ^1*1 ^*lr}. 

<45> "(^- A H 1) 

<46> #^%3.,.Si : 3.05%, C : 0.046%, P :' 0.015%, -g-^ Al : 0.026%, N : 

,0.0073%; S : 0.005%, Mn : 0.11%, Cu : 0.12%, ^ Fe ^ -g-7>;£| s^l ^Sjfe 
Ir.^^-* 2^£]fe. 1190°C^ ^Sr^H ^7}^}^., 1100°C 

^r£^Ai lol^;^^^- ^il^^cf. o}°], =L ^#^17> 0.20-0. 30mm7> 
^ 53^, ZL 0.20mm ^Hfe ^^^r ^iL» 

^>7>i 0.5%7]- -e-H-^ ^r±. ^ ^i^l £^-7>^ #&£-^7l£HH 880°C ifefe 

^4^°! 610ppm^ ^^cf. 

<47> <>1 ^ , #71 ^^7J-^ §>uH fe'. 2) ^uL^^l- ^ Sfl :£fe£-3 >>3 #5. 

#efl ^ A oMl^ MgO 100^^^ TiOs^ 3%» %7}*}*] o)^^;^ 

fe *}7] & 14 £o) zl ^ ^ ^<s}fe ^t£l4t £-^1^ 

^ei^^-Efl^ nls- Jp, ol^. S^ofl ilsfS^, 700°Col^> 
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-ff^.i-g-S.^^ 1200 TC^j ^timSL^, o)jf 1200 TCI 100%^^^-^ 7H-H 25*1 

^M^KM, €^ W 17/5 o^r 50Hz, 1.7Tesla^H^ W 10 / 4 oo^r 

400Hz, l.OTes 1 M, Jsnooo^ 1000Hz , 0 . 5Tes 1 a°fl *j £_^.o_ uj-Ej-ifl^ , *Hr 

B8.^ 800A-turn/m^ 7>^^# nfl ^^^^ *V#3M& 

.TeslaS. ZLr>] : ZL ^iSi^ ■Wol^ i 

IS 1] 





CM 




£1 




(%) 


Si^ 

(%) 


^^(me 
sh) 




B 8 

(Tesla) 


W 17/50 

(W/Ker) 


^10/400 

(W/Kar) 


W5/1000 
(W/Ke) 








3 
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0.90 
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1.84 
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60 
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1.82 


0/79 
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1.91 


0.90 
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60 
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til 31^17 
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-325 
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• 1.82 


0.78 
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<#7] &. 1<H1 M-e}\+ W><4 ^-o] ) M g0 ^g-lHl <U5L<% 7}*)^ 

7l)MH Si*KH| ^ 3^7} 3% Si^M7> 3.9~4.5%^M ^7>£)^J1, z}7)^ s.^*] 
^^-^v}]°] W 17/50 ^: & * i^K^Sl W 10/4 oo Si W 5 ,iooo°H 



■°H tfl^Mi -.Si ^4'^°] 15%^°] 7j-f , 5Ejci£pl ^ -7 ^ 

$ Si^fl-^] *\o)*) 7l)^^£7> 3$-^, oVrg Si 7} 85% ^ 100%<y 

h1jh^(2-3)^ ili^c,] ^7)$\*}JL ^7fl^ ^o>^^oV ^]) 3.#o\l 

^fl^ ^^i 3711 f7Hf^ ^ ^^^Cf. 

^ Fe-SiTll ^^-t^ ^£7} -g- *£o]\t alJH^(4~5)^ 
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MgO ^ lOOf^^f; ^ ..... . 

^-71 MgO ^7} S Fe-Si Til £Q 0 r 5-85^^ ; 1- 

. ^71 Fe-Si 711 ^ ^£7> -25mesh^lJL Si# 25-70^^% ^^JL 

21 

*fl 1^1 #7l Fe-Si 31 ±.^&lk-8r ^-W^-l-^Efl^ a-^Vol ^ 
31 

.^7}%^ JL,. ^fef- § ^^o^o.s n ^1 

^ Jl^^L fJ-^Mg ^7l^ *)1 2:^; 

I^^J- 4] 

^ 3%H1 ^>7l ^-^el-tL^ Sil- 2.9-3.3^% ^-fh^Jl ^ 
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5] 

9X^ , T^*Hr Fe-Si^] ^^-^ 4Mf 

6] 

31H Sa^H, ^7] ^tfe, f ffti, Q: 0.045-0.062%, Si: 

2.9-3.3%, Mn: 0.08-0.16%, Al : 0.022-0.032%, ^ N: 0.006- 0.008%, % ^ 

^1 3%H1 5U.9W, ^7] #^B]7> iEi^. 200-700 TC^H 7dSAl7]^ 

8] 

1200 ic^M 7>1^ji, 3|^sH 100%^^ 7H ^ 1200 r^H 20^1^0}^- ^<g^.. 
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